Altered mitochondrial function and cholesterol synthesis influences protein synthesis in extended HepG2 spheroid cultures.
Cultures of hepatocytes and HepG2 cells provide useful in vitro models of liver specific function. In this study, we investigated metabolic and biosynthetic function in 3-D HepG2 spheroid cultures, in particular to characterise changes on prolonged culture. We show that HepG2 cells cultured in spheroids demonstrate a reduction in mitochondrial membrane potential and respiration following 10 days of culture. This coincides with a modest reduction in glycolysis but an increase in glucose uptake where increased glycogen synthesis occurs at the expense of the intracellular ATP pool. Lowered biosynthesis coincides with and is linked to mitochondrial functional decline since low glucose-adapted spheroids, which exhibit extended mitochondrial function, have stable biosynthetic activity during extended culture although biosynthetic function is lower. This indicates that glucose is required for biosynthetic output but sustained mitochondrial function is required for the maintenance of biosynthetic function. Furthermore, we show that cholesterol synthesis is markedly increased in spheroids cf. monolayer culture and that inhibition of cholesterol synthesis by lovastatin extends mitochondrial and biosynthetic function. Therefore, increased cholesterol synthesis and/or its derivatives contributes to mitochondrial functional decline in extended HepG2 spheroid cultures.